Total energies (in a.u.) for the optimised geometries of S 0 and T 1 states of TU, BTU and TT using B3LYP, CAM-B3LYP, ωB97XD, M062X and PBE0 DFT functionals with 6-31+G(d), cc-pVDZ, augcc-pVDZ and aug-cc-pVTZ basis sets with solvent effects considered with PCM method. Interatomic distances (in angstroms) of the optimised geometries of S 0 and T 1 states of TU, BTU and TT using B3LYP, CAM-B3LYP, ωB97XD, M062X and PBE0 DFT functionals with 6-31+G(d), ccpVDZ, aug-cc-pVDZ and aug-cc-pVTZ basis sets with solvent effects considered with PCM method. Table S4A -Table S4E Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TU at the same computational level. Table S5A -Table S5E Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of BTU at the same computational level. Table S6A -Table S6E Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TT at the same computational level.
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Electronic Supplementary Material (ESI) for Photochemical & Photobiological Science This journal is © The Royal Society of Chemistry and Owner Societies 2013 Table S1 . Total energies (in a.u.) for the optimised geometries of ground-state singlet (S 0 ) and lowest triplet (T 1 ) states of 2-thiopyrimidines TU, BTU and TT using different DFT functionals (B3LYP, CAM-B3LYP, ωB97XD, M062X and PBE0) and basis sets (6-31+G(d), cc-pVDZ, aug-ccpVDZ and aug-cc-pVTZ) with solvent effects considered using PCM method. Note that only (U)B3LYP/aug-cc-pVDZ/PCM geometries and energies are discussed throughout the manuscript.
TU
S 0 Basis set / DFT functional B3LYP CAM-B3LYP ωB97XD M062X PBE0 6-31+G(d) -737. 804185096 -737.640374854 -737.670177942 -737.627349352 -737.272251364 cc-pVDZ -737. 831460943 -737.666976242 -737.703236718 -737.675453511 -737 .306565194 aug-cc-pVDZ -737. 862271802 -737.698826626 -737.729424804 -737.702437627 -737 .333148505 aug-cc-pVTZ -737. 956269217 -737.698826626 -737.817267733 -737.791805939 -737.418253228 T 1 Basis set / DFT functional UB3LYP UCAM-B3LYP UωB97XD UM062X UPBE0 6-31+G(d) -737. 692916563 -737.525859809 -737.553480929 -737.506787103 -737.161147680 cc-pVDZ -737. 719790530 -737.552333776 -737.586265375 -737.554012472 -737.194981776 aug-cc-pVDZ -737.751892332 -737.584909651 -737.613157183 -737.582252437 -737 .222763400 aug-cc-pVTZ -737. 844684484 -737.679663632 -737.699705595 -737.670567542 -737.306893073 TBU S 0 Basis set / DFT functional B3LYP CAM-B3LYP ωB97XD M062X PBE0 6-31+G(d) -895. 062698936 -894.800913459 -894.889464155 -894.808935272 -894.337651186 cc-pVDZ -895. 090510139 -894.827693163 -894.927022268 -894.863671545 -894 .377760150 aug-cc-pVDZ -895. 130769355 -894.868800470 -894.960414224 -894.960414224 -894 .411109048 aug-cc-pVTZ -895. 267179368 -895.008455768 -895.085882613 -895.028425878 -894.531642526 T 1 Basis set / DFT functional UB3LYP UCAM-B3LYP UωB97XD UM062X UPBE0 6-31+G(d) -894. 954599820 -894.690161588 -894.777014449 -894.691889918 -894.229848257 cc- pVDZ -894.981608757 -894.716262776 -894.813883305 -894.745593981 -894 .269076275 aug-cc-pVDZ -895. 023218486 -894.758377650 -894.848093673 -894.783113868 -894.303778630 aug-cc- pVTZ -895.158471229 -894.896616311 -894.972325689 -894.910836985 -894.423363946 TT S 0 Basis set / DFT functional B3LYP CAM-B3LYP ωB97XD M062X PBE0 6-31+G(d) -777. 124778774 -776.935940006 -776.979574313 -776.927164643 -776.544209555 cc-pVDZ -777. 151991624 -776.962475377 -777.013813894 -776.976993738 -776 .580009269 aug-cc-pVDZ -777. 184914730 -776.996342210 -777.041496504 -777.005901358 -776 .608023833 aug-cc-pVTZ -777. 289748630 -777.103750053 -777.138939798 -777.105396820 -776.702131850 T 1 Basis set / DFT functional UB3LYP UCAM-B3LYP UωB97XD UM062X UPBE0 6-31+G(d) -777. 019418664 -776.828080123 -776.869575573 -776.812573948 -776.439370227 cc-pVDZ -777. 046450968 -776.854611148 -776.903713888 -776.861801355 -776 .474908530 aug-cc-pVDZ -777. 080618142 -776.889406921 -776.932216885 -776.892071314 -776 .504175476 aug-cc-pVTZ -777. 184348314 -776.995429449 -777.028501946 -776.990684269 -776.597445008 Electronic Supplementary Material (ESI) for Photochemical & Photobiological Science This journal is © The Royal Society of Chemistry and Owner Societies 2013 Table S2 . Cartesian coordinates of the optimised geometries of the ground-state singlet (S 0 ) and lowest triplet (T 1 ) states of 2-thiopyrimidines TU, BTU and TT at (U)B3LYP/aug-ccpVDZ/PCM level.
TU S 0
E(RB3LYP) = -737.862271802 a.u. C 0.00000000 0.00000000 0.00000000 N 0.00000000 0.00000000 1.41072200 C 1.08540600 0.00000000 2.23981100 N 2.28765600 0.00002800 1.58954200 C 2.41233000 0.00003800 0.22131600 C 1.32465700 0.00002700 -0.58788500 S 0.96276600 0.00002400 3.92047500 O -1.06976000 0.00001400 -0.60500900 H 3.43289600 0.00006100 -0.15434500 H -0.91125900 0.00000100 1.85854900 H 3.11542900 0.00004500 2.17308300 H 1.42136400 0.00004200 -1.66930100
TU T 1 E(UB3LYP) = -737.751892332 a.u. N 0.00000000 0.00000000 0.00000000 C 0.00000000 0.00000000 1.36719900 C 1.33207400 0.00000000 2.01057500 C 2.50693100 -0.22822000 1.23849300 N 2.28385100 -0.40865800 -0.15079500 C 1.07861900 -0.20085300 -0.79352500 O 3.66721700 -0.28503500 1.67388000 S 0.94180900 -0.22680800 -2.48309700 H 1.43188900 0.18805100 3.07606300 H -0.92575800 0.23793000 1.87556700 H 3.10172600 -0.53507700 -0.73443200 H -0.87720700 0.13203900 -0.49455900 BTU S 0 E(RB3LYP) = -895.130769355 a.u. N 0.00000000 0.00000000 0.00000000 C 0.00000000 0.00000000 1.36234800 N 1.24732400 0.00000000 1.90337200 C 2.40606200 0.00000000 1.15851900 C 2.41924300 0.00000000 -0.20237000 C 1.11211300 0.00000000 -0.86819400 S -1.40990700 0.00000000 2.29269700 C 3.71248000 0.00000000 -1.02454400 C 4.95244900 -0.00002200 -0.11131000 O 0.89672000 0.00000500 -2.07830100 C 3.76430300 -1.26720800 -1.91060200 C 3.76432100 1.26723300 - C 0.00000000 0.00000000 0.00000000 C 0.00000000 0.00000000 1.43623000 N 1.28701800 0.00000000 2.05278700 C 2.46398300 0.33087700 1.42238200 N 2.42477400 0.27775100 0.06869100 C 1.33294000 -0.09917700 -0.67244500 O -0.98915600 -0.00074500 2.18502000 S 3.87634400 0.72519300 2.26317200 C -1.28520700 0.11028900 -0.80151600 C -2.16147800 -1.14053400 -0.51048900 C -2.05890000 1.39245200 -0.39905600 C -1.01262500 0.16550700 -2.31820600 H 1.46377400 -0.10452000 -1.74495300 H 1.28133300 0.06274600 3.06381200 H 3.30213800 0.47624200 -0.40185100 H -1.45963800 2.28866200 -0.60925000 H -2.98414900 1.45570300 -0.98829700 H -2.31935300 1.38374400 0.66367100 H -1.96992200 0.24093500 -2.84936900 H -0.40900300 1.04002400 -2.59455100 H -0.50560400 -0.73926300 -2.67890400 H -1.63552000 -2.06134800 -0.79616000 H -2.42698400 -1.19950300 0.54943400 H -3.08336100 -1.07508600 -1.10525100
TT S 0 E(RB3LYP) = -777.184914730 a.u. C 0.00000000 0.00000000 0.00000000 N 0.00000000 0.00000000 1.40711100 C 1.08481100 0.00000000 2.23619100 N 2.27863600 0.00000900 1.58221100 C 2.40112000 0.00000800 0.20953100 C 1.32277300 -0.00000200 -0.61584100 S 0.95991800 0.00001200 3.92048800 C 1.42602000 -0.00000300 -2.11247000 O -1.07135000 -0.00000500 -0.60349900 H 3.42433000 0.00001600 -0.15942200 H 2.47478500 0.00000500 -2.43052800 H 0.92920400 -0.88360900 -2.53731200 H 0.92919000 0.88359300 -2.53731600 H -0.91205000 -0.00000400 1.85302300 H 3.11034300 0.00001600 2.15983000
TT T 1 E(UB3LYP) = -777.080618142 a.u. N 0.00000000 0.00000000 0.00000000 C 0.00000000 0.00000000 1.37184800 C 1.33255800 0.00000000 2.03824200 C 2.49835700 -0.24819500 1.25067400 N 2.26952800 -0.44330000 -0.13862200 C 1.07740500 -0.23234600 -0.79159300 C 1.40207400 0.25084500 3.49400400 Table S4A . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S4B . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S4C . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S4D . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S4E . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S5A . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of BTU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S5B . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of BTU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S5C . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of BTU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S5D . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of BTU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S5E . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of BTU at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S6A . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TT at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S6B . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TT at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S6C . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TT at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S6D . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TT at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09. Table S6E . Singlet-singlet and singlet-triplet TD-DFT calculations from the S 0 optimised geometry of TT at the same computational level. Molecular orbitals involved, largest coefficients in the CI expansion, vertical excitation energies (in eV and nm) and oscillator strengths for each of the first six singlet and triplet excited states are reported. Note that singlet-triplet oscillator strengths of singlet-triplet excitations are set to zero due to the neglected spin-orbital coupling in the triplet TD-DFT calculation in Gaussian09.
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BTU TD-DFT CAM-B3LYP/6-31+G(d)/PCM
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